Stress distribution of brake disks during braking is complicated due to sliding contact and frictional heat. To investigate the effect of sliding contact on the fatigue properties of low alloy steel, a new fatigue test method that enables the application of cyclic loading with sliding contact has been developed. Two main results have been obtained by this method. Firstly, the specimens with sliding contact had longer life than those without sliding contact (normal test) under a finite life regime.
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cycles, which is similar to the normal test, but the fatigue limit is lower compared to that in the normal test. The effect of sliding contact on the fatigue properties is discussed from point of wear and surface roughness. Thickness of the test specimens was reduced by wear with an increase of sliding contact duration. This suggests that the sliding contact was possibly contributed to have longer life in the fatigue tests than the normal tests because of elimination of fatigue damaged surface layers. Surface roughness also increased due to sliding contact. This leads decreasing of fatigue limits. √area parameter calculated from surface roughness was used to predict the fatigue limits with sliding contact. The predicted fatigue limits corresponded well to experiment fatigue limits if surface roughness was considered as a single notch. Therefore, it is concluded that surface roughness variation due to sliding contact affects the fatigue strength of the tested low alloy steel. Finite element model of test specimens. The analysis procedure is as follows. First, a uniformly distributed load is applied to the back face of the pad. Second, the pad is rotated to give sliding contact between the disk and the pad specimen. Finally, axial force is given on the bottom face of the disk specimen as same as the fatigue tests. Fig. 8 Result of FE analysis. Compared the result in the condition of the axial force only to that with sliding contact, the stress amplitudes are almost the same. This result shows the sliding contact has almost no effect on the stress in the fatigue tests. Fig. 10 Average reduction of thickness due to sliding contact. After the fatigue test with sliding contact (a), the finite fatigue life (broken under 10 6 cycles) is longer than that of the normal test and the wear depth is 30 ~180 μm. Regarding over 10 6 cycles to failure and not broken, the wear depth is more than 400 μm. Measuring the wear depth per 10 5 cycles during test (b), the wear rate is almost uniform during sliding contact. residual stress increases almost 0 to 5 in the area deeper than 50 m. 
